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SMS has become a highly successful mobile service. Besides its use as a tool for person-to-person 
exchange of short messages, a newer approach is to use it as a vehicle for business-to-consumer services 
such as reminders. This study is an early investigation of user reasons to adopt or to reject the use of SMS 
for reminders about healthy activities. A theoretical model blending motivation and perceived risk is 
developed and empirically tested. Findings show that enjoyment is the only reason for acceptance when 
people do not perceive the usefulness of SMS use, and perceived psychological risk the main reason for 




SMS, technology adoption, business-to-consumer, motivation, perceived risk, health, reminder 
 
Introduction 
Wireless text messaging, also known as short message (or messaging) service (SMS) is a channel of text communications, 
available on virtually every modern digital mobile phone, that permits sending brief text messages between cell phones, other 
handheld devices, and even the wired Internet. Due to several features among which low cost is the most outstanding, SMS 
has rapidly become a global success, with over 360 billion messages sent worldwide annually (Tomnay et al. 2005). The 
social implications of using SMS are equally impressive: SMS has become “a form of mass communication in many 
countries” (Grinter et al. 2003). 
Although the overwhelming use of SMS has been dedicated to the exchange of short messages between people for personal 
communication, some emerging trends regard using SMS for some special types of business-to-consumer communications. 
Some examples represent reminders for medical appointments Dyer (2003) or for taking medication Dunbar, Madigan et al. 
(2003). Although such approaches seem tempting as they save on cost and effort, users might have reasons both to adopt and 
to reject them since such an information technology (IT) application may actually be regarded as too intrusive. 
As there is a lack of scientific perspective on user viewpoints regarding the use of SMS in such ‘push’ interventions, this 
study tries to fill this void. An automated SMS application reminding participants to take a daily vitamin C pill for 
prophylactic reasons (e.g., prevent flu and colds) was chosen as the empirical testing framework. 
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Accordingly, the goal of this paper is to examine the main reasons for users to accept an SMS-supported intervention to 
improve their adherence (i.e., compliance) to a previously agreed healthy activity. The research involved a one-month 
randomized controlled trial with empirical data collected at the beginning and at the end. The rest of this paper is organized 
as follows: the subsequent two sections present the theoretical background, model, and hypotheses development, the 




An extensive investigation of the information systems (IS) literature identified several prominent competing theories or 
models of technology diffusion or acceptance. One of these models is the motivational model (MM) derived from  
motivational theory, and introduced in IS through the seminal study of Davis, Bagozzi et al. (1992) who used it for the 
adoption of a new technology. Its development continued through the studies of Igbaria and collaborators (Igbaria et al. 
1996), and Venkatesh and collaborators (Venkatesh et al. 2002).  
MM shows that, in accordance with motivational research in psychology, behavioural intention (BI) to use a technology is 
determined by two key drivers: extrinsic motivation (EM) and intrinsic motivation (IM) (Venkatesh et al. 1999). While IM 
represents “doing an activity for its inherent satisfactions rather then for some separable consequence” (Ryan et al. 2000, p. 
56), EM, similar to perceived usefulness, is “a construct that pertains whenever an activity is done in order to attain some 
separable outcome” (Ryan et al. 2000, p. 60). Thus, it is believed that people accept and make an effort to use an application 
because it is both useful (i.e., it offers some external rewards) and enjoyable (Igbaria et al. 1995). 
A more recent trend in IS research is to also consider factors that would cause people to be more cautious when choosing to 
adopt a new IT (Featherman et al. 2003). These factors have been encompassed under ‘perceived risk’ and are derived from 
consumer behaviour research identifying risk perception as the negative consequences apparent to users at the purchase of a 
product or service. Research in consumer behavior identified an overall risk perception and six ‘classical’ dimensions of 
perceived risk (Lim 2003):  
• financial (monetary loss associated with a purchase); 
• performance (purchased product does not work properly); 
• social (loss of status in a social group following a purchase); 
• physical (product is harmful to individual health); 
• psychological (mental stress because of unsuccessful purchase); and, 
• time (wasting time when making a bad purchase). 
Although additional facets of risk have been found, depending on specific products/services under scrutiny, it was found that 
the above six facets explain a large part of overall risk perception (Stone et al. 1993).  
One of the problems confronting healthcare systems today is insufficient adherence (or compliance) to healthy behaviors. 
This is a ubiquitous problem with important human and financial consequences (Cleemput et al. 2002). Use of SMS 
reminders for healthy activities may be useful in addressing some forms of un-intentional non-adherence, such as 
forgetfulness (Anna et al. 2004). Although the effectiveness of such interventions is still an under-researched topic, an 
important related issue regards user reasons to accept or not use SMS in such conditions. User concerns must be addressed in 
the early stages of system development, to avoid later negative consequences (Venkatesh et al. 2002).  
As the use of SMS for business-to-consumer interventions is a relatively new concept in healthcare, it is appropriate to 
scrutinize this innovative approach from the user perspective, looking especially at ‘pro’ and ‘con’ factors. Consequently this 
work attempts to answer the following research questions: 
What are the influences of the various dimensions of perceived risk on  perceived overall risk associated with the use of SMS 
reminders for improving adherence to healthy activities? 
What is the influence of perceived overall risk on motivation associated with the use of SMS reminders for improving 
adherence to healthy activities? 
What are the influences of motivation and perceived risk on intention to use SMS reminders for improving adherence to 
healthy activities? 
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How appropriate is the proposed theoretical risk-motivation model in explaining the intention to use SMS reminders for 
improving adherence to healthy activities? 
 
Research Model and Hypotheses 
 
The early implementation of a technology in a new area implies many unknowns and uncertainties. Therefore, a theoretical 
model was sought that would reflect the dyad pro-against technology adoption from the user point of view. These two 
opposing aspects were considered to be best captured using the theories of motivation and perceived risk. Consequently, the 
fundamentals of this model are based on the intersection of theories applied in IS research and with original characteristics 
pertaining to the peculiarities of the technology and its specific usage.  
The theoretical model was obtained by integrating perceived overall risk into the motivational model. Furthermore, taking 
into account the context of technology utilization (SMS reminders for healthy activities), three of the classical facets of 
perceived risk were considered in addition to perceived overall risk (POR): perceived financial risk (PFR), perceived social 
risk (PSR), and psychological risk (PYR). In addition, as the system deals with people, a perceived privacy risk (PRR) 
component was added (Featherman et al. 2003). A diagram of the model is presented in Figure 1. 
 
Figure 1. Theoretical Perceived Risk-Motivation Model of User Acceptance of SMS Reminders for Healthy Activities 
 
With the support of findings in consumer behavior (Stone et al. 1993), motivational research (Ryan et al. 2000) and 
motivational models applied in IS (Davis et al. 1992), the following hypotheses are suggested: 
H1: Perceived overall risk will be explained by perceived psychological, financial, social, and privacy risk. 
H2: Perceived psychological risk will be correlated with perceived financial, social, and privacy risk. 
H3: Perceived financial, social, and privacy risk will be mediated through perceived psychological risk to influence 
perceived overall risk. 
H4: Perceived overall risk will reduce intrinsic motivation. 
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H5: Perceived overall risk will adversely affect extrinsic motivation. 
H6: Intrinsic motivation will have a positive effect on extrinsic motivation. 
H7: Behavioral intention to use SMS reminders for improving adherence to healthy activities will be determined by intrinsic 
motivation, extrinsic motivation, and perceived overall risk. 
Pre-existing attitude toward adherence (i.e., the value to users of activities that SMS reminders are meant to reinforce) is 




The hypotheses were tested following a randomized controlled experiment conducted in a Canadian university during a one-
month period. The study involved 102 participants randomly allocated to two groups: intervention (52 persons) and control 
(50 persons). All participants were required to take one vitamin C pill per day for prophylactic reasons (preventing flu and 
colds). Participants in the intervention group received SMS reminders (with fresh content, including jokes) about the activity 
(one per day, on average, as from a virtual friend at random times), but the control group received no SMS treatment. Taking 
vitamin C was the less harmful framework possible for the participants in such a study that has technology adoption 
objectives. Relevant data were collected through surveys conducted both at the beginning and at the end of the experiment. 
Survey questions used multi-item scales adapted from IS (Venkatesh et al. 2000; Venkatesh et al. 2002), consumer-behavior 




Ninety nine participants completed the one-month trial: 51 in the intervention group and 48 in the control group. The 
theoretical model and hypotheses were tested with data elicited from the intervention group. Of the 51 responses, one case 
was deleted because a visual inspection identified a lack of frankness in the participant’s answers.  According to the sample 
size specifications recommended in the literature (Chin 1998; Jarvenpaa et al. 2004), this sample was larger than the 
minimum of 40 required by the Partial Least Squares (PLS) technique that was used to analyze the experimental data.  
The 50-case intervention sample consisted of 56.0% females and the average age was 24 years, with a range of 18 to 51 and a 
standard deviation of 7.4. Participants had average cell phone experience of 49.5 months (range 9 months to 10 years) and an 
average SMS experience of 31.8 months (range 0 months to 10 years). Participants were generally young people with a wide 




The model was analyzed in two steps, using PLS techniques (these are suitable for small sample exploratory research) (Chin 




The statistics for all the items pertaining to the constructs in the theoretical model are presented in Table 1. 
 
Cocosila, Archer, Yuan                                                                                                         Adoption of SMS for Business-to-Consumer Usage 
 
5
Table 1. Statistics of the Measurement Model 






t-value Internal consistency 
(Cronbach’s alpha; AVE) 
PFR1 3.59 1.49 0.969 0.298 0.517 3.25 
PFR3 4.21 1.64 0.711 0.252 0.517 2.82 
0.817 
(0.679; 0.723) 
PSR1 2.55 1.66 0.735 0.105 0.529 6.97 
PSR2 2.13 1.17 0.932 0.047 0.773 19.73 
PSR3 2.04 1.01 0.924 0.037 0.708 25.20 
0.972 
(0.790; 0.754) 
PRR1 2.38 1.36 0.924 0.019 0.768 49.79 
PRR2 2.87 1.68 0.876 0.054 0.753 16.16 
PRR3 2.94 1.62 0.872 0.042 0.739 20.82 
0.984 
(0.867; 0.794) 
PYR1 1.98 0.94 0.887 0.033 0.730 26.98 
PYR2 1.85 1.03 0.924 0.026 0.836 34.85 
PYR3 1.66 0.86 0.911 0.032 0.808 28.73 
0.988 
(0.891; 0.823) 
POR1 1.85 0.94 0.724 0.088 0.437 8.26 
POR2 2.63 1.39 0.778 0.065 0.535 11.97 
POR3 2.39 1.24 0.893 0.036 0.674 25.11 
0.968 
(0.714; 0.643) 
IM1 4.53 1.41 0.949 0.027 0.885 34.90 
IM2 4.64 1.50 0.941 0.017 0.857 53.90 
IM3 4.49 1.43 0.936 0.027 0.865 34.41 
0.991 
(0.936; 0.888) 
EM1 4.77 1.72 0.827 0.110 0.721 7.53 
EM2 5.27 1.42 0.929 0.049 0.849 18.85 
EM3 5.02 1.62 0.973 0.009 0.936 102.69 
EM4 5.15 1.54 0.888 0.054 0.807 16.42 
0.983 
(0.923; 0.821) 
BI1 5.61 1.31 0.986 0.006 0.944 170.82 
BI2 5.90 1.40 0.985 0.006 0.944 176.23 
0.997 
(0.971; 0.972) 
Table 1 shows that all the constructs have high reliability and convergent validity since Cronbach’s alpha, internal 
consistency, average variance extracted (AVE), and item-total correlations are above recommended thresholds (Bontis 1998; 
Nunnally 1978). 
A test for discriminant validity compared the correlations between the constructs with the square root of AVE. Table 2 
synthesizes these data: on the diagonal are the square roots of the AVE values for all constructs in the model, while in the off-
diagonal are the correlations between the constructs obtained through the procedure described by Gefen and Straub (2005). 
Visual inspection of table shows that diagonal elements are larger than off-diagonal (i.e., the variance shared with other 
constructs). Therefore there is appropriate discriminant validity in the constructs (Compeau et al. 1999). 
 
Table 2. Correlations and Average Variance Extracted 
PFR PSR PRR PYR POR IM EM BI 
PFR 0.850  
PSR 0.092 0.868  
PRR 0.175 0.185 0.891  
PYR 0.249 0.492** 0.606** 0.907  
POR 0.473** 0.368** 0.576** 0.681** 0.802  
IM -0.283* -0.128 -0.034 -0.189 -0.345* 0.942  
EM -0.378** -0.204 -0.021 -0.143 -0.372** 0.554** 0.906  
BI -0.598** -0.018 -0.092 -0.200 -0.457** 0.421** 0.602** 0.986 
Significance levels:  * = 0.05; ** = 0.01 
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According to reliability and construct validity analysis, it can be concluded with some confidence that the model constructs 




The structural model was evaluated using PLS-Graph 3.0 with jackknife to estimate the significance of the path coefficients. 
Figure 2 shows the structural model, path coefficients, significance values, and R-square (i.e., explained variance) values of 
the endogenous variables. 
 
Significance levels:  * = 0.05; ** = 0.01; *** = 0.001 
Figure 2. Evaluation of the Theoretical Model  
It is evident from Figure 2 that the model demonstrated moderately-high explanatory power. The R-square value for the BI 
construct was 0.430, a level relatively common in many IS studies (Moon et al. 2001). The values of R-square associated 
with perceived psychological risk, perceived overall risk, and extrinsic motivation were in the same range. The R-square for 
intrinsic motivation is comparatively smaller, but behavioral studies in IS and specifically technology adoption studies often 
report even lower values for R-square, according to the Moon and Kim study. 
According to the results of the evaluation, most of the paths hypothesized in the theoretical model are supported. The model 
demonstrated that the overall risk perception (POR) is strongly influenced by the perceived psychological risk (PYR) and 
this, in turn, has perceived social risk (PSR) and perceived privacy risk (PRR) as antecedents. Also, as expected, the overall 
risk perception diminishes intrinsic motivation (IM) and this latter has a strong effect on extrinsic motivation (EM): if people 
perceive the enjoyment side of using a technology for a specific purpose, they also tend to see usefulness in that technology. 
Hypothesis H1 states that perceived overall risk will be explained by perceived psychological, financial, social, and privacy 
risk. In the current model these risk facets explain about 55.1% of the variance of the overall risk, which is lower than the 
Stone and Grønhaug (1993) results where individual risk facets explained 88.8% of the overall risk. The value is also smaller 
than those in other consumer behavior studies. For instance, Kaplan and collaborators (1974) reported 73-74% and Brooker 
(1984) found 62.9% of the variance of the overall risk was explained by risk facets. It is therefore concluded that H1 can only 
be partially supported. 
Hypothesis H2 states that perceived psychological risk will be correlated with perceived financial, social, and privacy risk. 
From data depicted in Table 2, PYR is indeed strongly correlated with PSR (correlation coefficient = 0.492 significance level 
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= 0.05) and with PRR (correlation coefficient = 0.606 significance level = 0.05) but not with PFR (correlation coefficient = 
0.249 n.s.). This may be explained by the strong direct link between PFR and POR that was also discovered by Stone and 
Grønhaug (1993) in some of their studies. Therefore it is concluded that H2 can only be partially supported. 
Hypothesis H3 states that perceived financial, social, and privacy risks will be mediated through perceived psychological 
risk, to influence perceived overall risk. As there is a non-significant path between PFR and PYR, the psychological risk does 
not mediate the influence of the financial risk. The mediation effect was nonetheless tested for the two other risk facets, PSR 
and PRR. The procedure follows the Baron and Kenny procedure (Baron et al. 1986).  
A model with direct links between PSR and POR as well as PRR and POR but no links between PSR, PYR, PRR, and PYR 
was run first. Data regarding the path coefficients and their standard errors were compared with corresponding data from the 
improved theoretical model as well as from a model with all the links between PSR, PYR, and POR on one side and PRR, 
PYR, and POR on the other side. In addition, a visual inspection of the factor loadings of all models was conducted as a 
check for the compatibility of the tested constructs. This would ensure that changes in path coefficients would result from 
structural differences and not from differences in the measurement model. The results are depicted in Table 3. 
 
Table 3. Results of Mediation Tests 






PSR-POR 0.221 0.135 1.674 n.s. Direct links 
PSR-POR, PRR-POR PRR-POR 0.468 0.126 3.685 0.001 
PSR-PYR 0.386 0.126 3.202 0.01 Theoretical 






























An examination of Table 3 shows that the direct path between PSR and POR is not significant, whereas the indirect path 
through PYR is. Therefore PYR fully mediates the effect of the perceived social risk on the perceived overall risk. Regarding 
PRR, the direct path to POR is significant but when the mediator PYR is added, this path becomes non-significant. To check 
for possible partial mediation a Sobel test was performed (Sobel 1982). The test yielded a value of 2.05, significant at the 
0.05 level. This suggests that the full mediation of PYR is significant for the link between PRR and POR. Since PYR is fully 
mediating the links between PSR and POR as well as between PRR and POR, but does not mediate the effect of PFR, 
hypothesis H3 is only partially supported. 
Hypothesis H4, stating that perceived overall risk will reduce intrinsic motivation, is only marginally supported (significance 
level 0.06) while H6, that intrinsic motivation will have a positive effect on extrinsic motivation, is supported by a highly 
significant link in the theoretical model. Hypothesis H5, that perceived overall risk will adversely affect extrinsic motivation, 
is not supported due to the non-significance of the path between POR and EM. The path linking EM and BI is also non-
significant and this leads to the rejection of hypothesis H7, which states that behavioral intention will be determined by 
intrinsic motivation, extrinsic motivation, and perceived overall risk. A common interpretation of the results for these 
hypotheses shows that extrinsic motivation plays a non-significant role in this model due to the fact that the participants in 




The impact of the control variables in the model was analyzed by adding separately one control variable into the model at a 
time. Their influence was then detected by comparing the R-square values for all the endogenous constructs with the values 
corresponding to the uncontrolled model.  
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A special discussion is needed here for attitude toward adherence, which is a four-item construct adapted from the health care 
literature. An analysis of Cronbach’s alpha indicated a value of 0.768 and an AVE of 0.592, so the measure was considered 
to have acceptable reliability and convergent validity.  
A visual inspection of the loadings and AVE values for the constructs in the theoretical model revealed virtually no changes 
when control variables were included, compared to the uncontrolled situation. Therefore it was concluded that the 
introduction of control variables does not affect the measurement model, and changes in R-square come mostly from 
structural changes.  
A comparison of R-square values for all endogenous variables between the uncontrolled model and the three controlled 
models indicate that SMS experience had virtually no influence on dependencies in the model. The influences of the other 
two control variables were marginal with some noticeable exceptions. Attitude toward adherence improved more 
substantially the R-square of EM and BI, and gender that of IM, so a further analysis was undertaken for the path coefficients 
and their significance. Data for this analysis are captured in Table 4.  
 
Table 4. Path Coefficients between the Control Variables and the Endogenous Constructs in the Controlled Model 
Control variables  PYR POR IM EM BI 
Attitude toward adherence Path coefficient 0.067 -0.098 0.117 0.273 0.255 
t-value 0.871 1.045 0.464 2.020 2.835 
Significance n.s. n.s. n.s. 0.05 0.01 
Gender Path coefficient -0.025 0.155 0.264 0.189 -0.065 
t-value 0.123 1.370 1.870 1.428 0.453 
Significance n.s. n.s. n.s. n.s. n.s. 
SMS experience Path coefficient -0.054 0.017 0.036 -0.034 -0.004 
t-value 0.445 0.045 0.341 0.208 0.059 
Significance n.s. n.s. n.s. n.s. n.s. 
The table shows that attitude toward adherence has a direct and positive influence on EM and on BI. Therefore, as people 
tend to see the benefits of the activity when they are reminded about it, they also tend to see usefulness in an SMS-supported 
service and to adopt such a service. The path coefficient analysis confirmed that gender and SMS experience play no role in 
the adoption of SMS, for use in adherence-improving initiatives.  
Although age was not considered a potential control variable for this study because the participants were in a relatively 
narrow age range, a test for age as a possible control variable was also performed since age is usually tested in this posture in 
many studies. The results showed that age had no influence on the model: the changes in R-square values for the endogenous 
constructs were below 2% and all the paths leading to these constructs were non-significant.  
 
Discussion and Conclusions 
 
This study is one of the first scientific attempts to develop an understanding of user-perceived risk and motivation influence 
on intention to use SMS in a non-leisure activity (i.e., for a specific prophylactic healthcare application in this case). An 
empirical investigation included a one-month radomized controlled trial, with half of the partcipants effectively using the 
technology and expressing their perceptions at the beginning and at the end. 
The study found that users perceived enjoyment as the unique factor that would lead to the adoption of SMS for a specific 
purpose, if they do not perceive its usefulness for that purpose. An obstacle in adopting such a service proved to be, in this 
case, the perceived overall risk, with significant and strong influences from both psychological and financial risks. 
Another important conclusion is that when people perceive a sufficiently high enjoyment from using a technology, this may 
be enough to lead to its adoption, although its usefulness is not readily apparent. This may suggest advantages to using 
educational interventions in healthcare, where, by making things more pleasant, some behavioral changes could be induced 
even though end-users might doubt their usefulness. 
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A limitation of the study is related to the participant sample. Size was, of course, the first issue, although it was sufficient, 
according to the requirements of PLS (Bontis 1998; Chin 1998). The main causes of sample limitation came from budgetary 
and time constraints as well as from the relative complexity of the study involving longitudinal one-month exposure to the 
technology. 
For reasons of convenience and feasibility, and similarly to a substantial body of IS research, most of the participants were 
undergraduate and graduate students. For methodological and ethical reasons it was not possible to deal with real illnesses. 
Using students as subjects in the experiment may introduce a sampling bias (because of the external validity problem). 
Respondents are young people who are well educated, techno-savvy, accustomed to cell phones, and, hence, they are not 
likely to be representative of the general population (Ko et al. 2004). However, they do not differ from the general population 
in terms of needing to adhere to healthy behaviors (although they may differ in terms of education and some financial and 
social perceptions). Since this need will grow with age, it is important to predict future trends based on current perceptions. 
Overall, it is believed that the study did not have more limitations than those usually reported in relevant IS literature. 
A possible direction for future research might be the enrichment of the theoretical model by including constructs suggested 
by the findings of this study. Special attention should be given to user attitudes toward the activity targeted by the SMS 
intervention that, for this study, was considered to be a control variable. Since it proved to have a significant influence on 
extrinsic motivation and intention to adopt, future research might seek theoretical support for including this type of attitude in 
the research model. Relevant to the case examined in the present work, this approach may be also justified from the 
perspective of the medical literature, showing that interventions to improve adherence can do very little for people who are 
not interested in the prescribed treatment regimen. Similarly, use of SMS for non-leisure interventions might be strongly 
conditioned by attitudes towards these interventions. 
Overall, this study was a first attempt to evaluate, in an unbiased manner, perceptions of using SMS, a popular application of 
mobile information technology, in the less usual context of business-to-consumer activity. This may offer some support for 
other research in this direction, as there is an increasing trend towards using SMS for supporting activities other than the 
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